esp@cenet document view 1/1 ^ ^ 

EXPANSION OF CHOLESTERIC REFLECTION ZONE OF PHOTOPOLYMERIZABLE 
CHOLESTERIC LIQUID CRYSTAL, AND OPTICAL ELEMENT PRODUCED 
THEREBY 



Patent number: 
Publication date: 
Inventor: 

Applicant: 
Classification: 

- international: 

- european: 
Application number: 
Priority number(s): 



JP 11080733 
1999-03-26 

SCHWALB GEORG DR; KOPF MECHTHILD; 
KREUZER FRANZ-HEINRICH DR 
CONSORTIUM ELEKTROCHEM IND 

C09K19/38; G02B1/04; G02B1/08; G02B5/26; 
G02B5/30; G02F1/13 

C09K19/38; G02B5/30L 

JP19980168291 19980616 

DE1 9971 026051 19970619 



Also published as: 

EP0885945 (A1) 
US6057008 (A1) 
DE1 9726051 (A1) 
EP0885945 (B1) 
CA2240813 (C) 



Report a data error here 



Abstract of JP1 1080733 
PROBLEM TO BE SOLVED: To provide a 
method for expanding a cholesteric reflection 
zone of a photopolymerizable cholesteric liquid 
crystal hardly requiring long-lasting UV-exposure. 
SOLUTION: This method for expanding a 
cholesteric reflection zone comprises a step for 
partially polymerizing a layer containing a 
photopolymerizable cholesteric liquid crystal by a 
prescribed short time exposure at a prescribed 
temperature by chemical rays, a step for 
maintaining the exposed layer at a prescribed 
temperature for a prescribed waiting time without 
the exposure (a dark phase), and a step for fixing 
the obtained layer by the exposure of the 
chemical rays at the prescribed temperature. The 
zone width and medium wavelength of the 
cholesteric reflection zone of the polymerized 
material are mutually independently regulated, 
and a long-lasting exposure to the UV can be 
avoided. 
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iw*«r^^rr4^t«ijftYi:*nfetmtt, =i y -y ? 
ttnzmicDWii&izWL, ttD&mm—xmizm^xm 

f#<bft-i>„ 

[0 0 6 6] mmzmtRts ntzmzfcur , m^izjuo 
®MmmtebzfizB%ffi<Dmfflte£zti&mo>m'&<t&!&^ 



(6) 3 2 7 2 6 6 8 

12 

X 

[0 0 6 7] SitXg©(Eii*Jj:tfflSWt©fcJ6^, II 
* ©flfcei-ft Llll CXIS £ , j?r W J; if/ * 7c l±B£ Hfl 

[0 0 6 8] ^miz^^m^m^xsiwi. s*t^ 

?-^fc(iU7l/??-©J:o ft ft¥ * fc till. 

[0 0 6 9] fifcoT, *HB^(3j;475^(c^oTMii$ 
ftfcn l/Xf 'J y 7 *Ht£#*rr4JB 

[0 0 7 0] <h<(^. *5Bi«{=«t4Jt!¥3g^(± 1 0 0 n 
mi 0 &*#^*BttMS<Z>=iUX-r 'J y ^RWWKSrWi" 

[0 0 7 1 ] ^*^«!:LT. 3bxf'J7?R«f« 
20 * *f£0J§t;: «t ^BtiStg t —81 l-fflJlp n p©^T- i 

[0072] zcom^^ntmmaa±iz^ £Z>IZ=>UX 

tzizx/ 4mmm) . ^^©d^^- 

h 4 tz amrnm zmtzzt&xzz. 

[0 0 7 3] l^u yiw^mteLcttmaz.mmfa 

t lx \/ Amumtf&mzti*^ -7-<)v$-^ U7 u 

J 7 ^— *><fc if oft? © «fc o ttyt^m^ [zz.%15 

[0 0 7 4 ] A/4JIiiJBt{±, -p^-&/clJ7t^^tz 

i o fjffl $ n&^&mm<px?:o>tm<r>Mv> o . 2 

[ 0 0 7 51 ft&m^t LTMia^Ki, S^ri: 
LTfi&BfcSnfcJg-efcaiS-e**. 3-a y/^l^FO 6 
0 l 4 8 3 A l-^l^li. TO^MtSabXrU y 

40 [0 0 7 6] Stoi, *56^^±*7-f ;bA^t>, Wfe 

zntzKM^&zm-tz^ ut'J7 ^i*n-5rMi4-r-& 

ci^t-tl.. frfrZa bxf'J -y ^0II4ti. -?-©J;f9 
Miz J: 0 «r«/ifelH*s «fc t>*a^ 5r W 4itm*. 

xf y -y ^H5f4tMMT-*4„ mmi±. *m.wiz 

^T-#-i>. ^^•S^RWttwM^feU^ ( f a r b n e 
50 utralePigmente)liJ: t Alf > ^ 'J y 
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[0 0 7 7] mWlKmm<DMi£temmzl; *), z.n^a> 

mmmw nmm^ frh vm-t z ft m. r-mm-t zm^iz 

[0 0 7 8] mmit, ^\^m^3-a. y /<m^o 6 8 5 
7 4 9 a i ^mmz^ m^tezs-g mm^pizmx-rz z t 

frX°%&. ®ft L /: t^Illjt* T»,*fel;SA fc <t tf3 U 

Sn-5>« ZOtzlsb^ n bXf 'J y 

t±. fci:;i{f H-o-y/^SlpO 6 8 5 7 4 9 A I 4§{;r|e 

zmU-t t±giJ©JB t fi^fo-tir 

[0 0 7 9] *fSBJltcJ: -5. r)WL&Ltzm£y 4 

[0 0 8 0] tztA.lt, Z<Dj5mzJ: -o-tsi&i-tzm^ 

mm*? i« B B B f' ^yi- <&mt ^ - -y k ^ t-rw <i 

[0 0 8 1 ] 

o : 

SiJ-<;U#*i— ;b (Irgacure-907 ;Cib 
a-Ge i gy„ X-fX) 2 aa%5rJSA L/c 0 
[0 0 8 2] #)ff 1 (TCy')U-) 

1 1±, 3-D y/\-!f$it o 6 6 1 2 8 m-iz&uzm 

la) (US-A 5 6 0 5 6 4 9t«)Wla) tiS) 

[0 0 8 3] WLL (TC7';b- 9 6 . 2%+ABlS 
3. 8%) 

mn 2 it, van i 96.2 fim%£* 7 v v 

;l/t'K-t'X (4-7 l JM*->'<>7x-h) 3. 8 

mm.%tm.^-fz>ztiz&ixmz>*\tz„ z.a>*^)v®. 

ftirfco&oizLrmJkZfttz : -i V V ;i' t* F (Iso 
sorb id) 2 4m : EJl'fcJ;tfa)-7 , D^-W + y 
'OV-OUy'a 'J K 4 8mt^5: h;^— ;l^4 Omtil/ 
1 2 I^P^Qf^ift FM-J^S$ 

[ 0 0 8 4 ] ftf 3 (TC7;U- 5 0%+TC b y F 5 
0%) 

^H3t±. t)« 1 ^^O-'a-o-y/^ltO 6 6 12 8 7 



(7) m$ 3 2 7 2 6 6 8 

14 

-§-©#Jlb) (US-A 5 6 0 5 6 4 9-^-li*J«*4M 1 

b) ic*i^) uu: vmmLtztt><D£:i£t><omMmm* n 

=>*-?-£ i : i oitT-ift-g-r^c: tCi^rlf^hfc. 
[0 0 8 5] IsMJ. (CC^l/- 7 4 . 3% + Mach 
o 1 1 7. 1 %+M AA B H 8 . 6%) 
%M4 tt, K-fySffl* 4 2 4 0 7 4 3^-<7?#iJ 1 A (U 
S-A 5 3 6 2 3 1 5-§-ct)^J 1 Alzfa^) lz J; 9f#<in 
fc3UXf'J7?t^7-7 4. 3fiM%is<fct>*4- 

10 j^) ixtM. 6il%?:S^t^iii;J;^T 
t#^n7c 0 

[0 0 8 6] 1&5_ (CC7'*-r h 7 7. 7% + MA 
HBEP19. 4%+ABIM2. 9%) 
tlH5t±. (4-^?'Jo-f^t+y) $Ifi-4 

'-xf;l,7i-^xxfJH 9. 4Ii%^-f7v> 
^-K-t'X (T 'J V'ji- h) 2. 9ft% 

fccfct/^S^O^PitcDZJ l/Xf >J y ^sf- U 7 

7. im.m%tm^-ti,zt\z^r>xm.ytL-tz, 

zi^-lth'^vmmti 2 3 4 8 4 5 -^Kiitf^J 2 
• 20 (US Ser. No. 08/406978 #<E>#J 2 Id 
41^) (-left^nTti-ol-LTff'in/c : 4- (7"ay< 
>-2-^-+->) ^IfiK'JXf ');bxxr;l/ (CA 
SNo. : 159235-1 5-1) 2. 7 8 g. 4 - 

(7"a-<>- 2 -^+->) 4 ' - ( 4 ' ' - 

y l- + y7x-il/iiW^t*y) 7i~;l,xxf;l' 

(IfwSWlU-jtfilL/c) 0. 8 8gfciJ>' 
fh7yfJl/y?Dfh7->P*t>0. 9 5g£r*7fc 
h )\>*—)\, 2 0ml iz-MM L, v v ? ax > ? y"x >B 
&v y- □ 'J K<D?g$ (^ty! f- b >4> 1 M%) 4 6 ju 
30 1 ©?^P^ 1 . 5B#Fb1 1 0 0°C(^iD»LA:„ 5 0°C(-^ 

tvLtzmmz, 4- (7°a-<>- 2 ^&mm 

- ;U4" + ->) 7i^xxf)l/ (C 

ASNo. 159235-16-2) 2. 46g.Ql 
301 500ppm (JSlRMt- : 2 , 6-7-ter 
t . 7*^;U- 4 ->f^7iy-)l/ 3000ppm) 

^tcf54«S^ 2 7 1 5r7jP^.^o -Ovg«^ 7 0 

~ 8 o t r* 2 mmmn Ltz, Rmm7&, mm^m-)- \* 

v 7 A 1 5 Omgii i>(d+^l^tlt#L-x WAL. 
i^l^ji^ J-)Vfrhm^XM.^^tz a 
40 [0 0 8 7] ■< W>— K-t'X ( 4 — T '7;U-**->^ 
Wi- h ) <D%H)kirfrff>£ i izft^tz : 4 77>i F 
2 4 mtJbtiJilfw-yD^- ;U^-+->^>y'7^y- □ 
U K4 8m^;u£ h^* — ;U4 OmtJUZiliL, 1 2 

[0 0 8 8] ^fifeg'l 

tz : 2focDJf7Xmz7i-:v << ~ Yfrht£Z>W.fam$:WL 
50 17. I^^rfa- K^r— 73l6](^Si«L7i„ 'P&O^m. 
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mzftzmztzftiz^ /hs^raiB-PKBrLfc. my&tm 

tOX't&jkWC?— 9 => >7° (Mode 1 688 1 
0. -Or i e 1 GmbH) Life. UV-A® 

W^coHTfetil^ti. UV'^-z^y? (Power P 
uck;EIT Inctv7^J*)5ffiOtI£L 

/•!-+VX^7- (PerkinElmer) OUV- 
V I S^3tl+7A^1 9 &flH">T«|£Lfc. HflBfcftK 

IsZ-frfSM (Fresnelrh omb u s ) ts£Zf9' 
=7s-Y y~f V > (Gl an-Thompson) li^c 
^ h ft Srffiffl L fc„ 

[0 0 8 91 Hfifeffl 1 

A) &mm 1 Sr. ±IBJ3E*LfcJ:-5fc:, 9 0tT*J§ 

ft. MSrU 9 0°CT-0. 8W3mW/cm 2 (UV 
-A) -PgftLfc. ttWommtl 5um-P*ofc. Bg 
4>T*|5Hi(c9 OtT-3 0^©if*»S$riIl;, ^-©S^ 
^H^t9 OtT-3 3mW/cm 2 (UV.-A) CDtB^ 
T?4-JKt±6 OgWMT-^fc. 
[0 0 9 0] ¥fi* {7*7 h-) (o 

[0 0 9 1 ] B) ttH2K 4 1 A) C:i5ttLfc«fc-5 
fc, S£PSU ^i;iSatB3tL/c. l 20nm© 

[ 0 0 9 2] C) ft!3^b, #ij 1 A) (^I5«L/cJ;o 

iz^ mzmskL, mcummzmyiLtz* io7nmco 

[0 0 9 3] D) M4i^, 0>J 1 A) KlfflgtLfcJ: ■? 
[0 0 9 4] E) M5A^> #J 1 A) tz|E«L/iJ:o * 

SB m : 

[ nm] 



Jrt^^'J 1 A 


i 


3 8 6 


H*fe#« 1 A 


i 


3 8 6 


tmm i b 


2 


5 0 4 


H*fe#iJ 1 B 


2 


5 0 4 


tmm i c 


3 


4 9 0 


H*te0iJ l c 


3 


4 9 0 


tmm i d 


4 


4 4 3 


ntfcm i d 


4 


4 4 3 


JttfEM 1 E 


5 


4 4 5 


man i e 


5 


4 4 5 



(8) 4#t<F 3 2 7 2 6 6 8 

16 

*ic iiifiLfc, #j i a) iztsttztmcxm*, m 

ftfc «fc t>*Bgffl£ 9 0 1 «ttto 0 8 5 1 TfHifc LfcDi 1 
o©fflS4:WLT|l«ELfc. 9 3 nm©^«(S*«*iJHg-r 

[ 0 0 9 5] J±«gi| 1 

a) thmmi ^±mizmm.LtzXoiz^ 9o°cTmm 

Aft. SJBrLfc. ®jpt± 1 SumTft^fc. 
9 01CT?6 0^M3 3mW/cm 2 (UV-A) T*®S 

[0 0 9 6] 2ifltti^r 3 4 nm<D&mgi>m%.t<n 

[0 0 9 7] B) *K2*& > ittfcW 1 A) KIEttLfc 
•fcoK. «£SISU |s] Ulg&KH&fcLfc. 3 9 nm 

[0 0 9 8] C) i«3K, Jrt^ijl A) KISttL/c 
•fcotd. Jl£tgSiL.. I^UXg&JwgfefcLrt:. 3 0nm 

20 [0 0 9 9] D) if4i^, Jttfcfll 1 A) KiBKLfc 

^i;ig&UB#;Lfc. 2 7nm 

[0 10 0] E) |5«5A^, Jt^J 1 A) K8B*Lfc 
<fc -9 1^. SSrPgiU 8 5°CT-6 0#EJ3 3mW/cm 
2 (UV-A) Tf»3tLfco 4 5 nm(D^m^ybmmi- 

[oioi] i^sfefij i a~ i Etstzma&-t*i&siM i 
a~ i Efrt><D&Mtft&0>tp%L&ts&zfmii. m i at3 

*fJ±£ftT^<g>o 

30 [0 10 2] loo^, nbxf'J'vWJav-© 
I &. RWWWoltSSr^-r. »fiJ©4 

**to0*fSfe«jt«>S'&!fe-e*4. ittM-et. 

«»: * fr&nms izfcm-ftmmm wmm $ ft * „ 

[0 10 3] 



[nm] [nm] 
3 4 

6 8 

3 9 

1 2 0 

3 0 

1 0 7 

2 7 

8 3 

4 5 

9 3 



(9) 



3 2 7 2 6 6 8 



17 



18 



A) ttK 2 ?£It$T-9 0°CT-±lB(iIS«L/c 

«t 1 iz 2 'J 4 5 K £M?b Lfctf^ xfcaJfflTfBS 

Ltz, mmtl 2iimT»^:„ 9 6 °C T-©Sjt— 08ft 
C±, 3 JmW/cm 2 (UV-AfS) ©Sftiii^T- 
1. 5^^L/c. SSftm> 7-f*At5»Wt70t 
(c^iPLfco 7 0TC-T2 0 #0>#t>B£ffiHfcU:, 
)tSrP»K3 3mW/cm 2 (UV-A) T\ ^Jg{± 1 
0#flBfTofc. UV-V I S#ftft£ffii^*filftfti& 

2£§¥<Z>9 0%m) ©l&ttcUli* 3 2 nmT'J^. 
CO 1 0 4] B) #'J2A) ictstt-SJ: ? izMM 

U Hi;XgSkKfl|2A) l=Ult*J:-5K, 3?-Slfttf> 
B#|Bia< 1 - 2 fcni 1 o©|SI^f LTflft L 

[o i 0 5] m«-r&s*r : »i«*s«ttJ t 2!a ! »«t4, h# 

(30 1 tS^Tl^. 4 8 nm<D^Mti^PJW^„ 
[0 1 0 6] C) #J2A) iztsllZ £7lzmM 

U m CXg^Jc^J 2 A) lztstfZJ:olz, SS— Rft©* 

1. Sift 
ts] 

Jtt&M 2 6 0 

mmm2A) 1. 5 

(H*f60iJ2 AliJt^J) 
Hife^J 2 B ) 1.2 
HSfe« 20 1 

mmm 2 d > 0.8 



A) $jK2£ffliv Jl«:||JSWI2tiaKLfc«t-5^IH» 
Lfc 0 Jiff (± 1 3 3mW/cm2 (U 

V-A) Zm^&B— flft£9 6°CT*0. 8#©HftB# 

ft (9 6°C. 3 3mW/cm2. I 0W) Srffofc 
3 6 nmW&ms&Pffl-fZ. 
[0 l I I] B) M 3 A) iztsVZ&olzmSi 

rai;xg*i;:«3A) ft£B#H# 

9 6TC-r-4#T*£o/cBt l -?C9*gM£W LT. ISftL 
tz 0 6 0 nmOf«IBiq!ifflt5. 

co 1 1 21 c.) mzA) izmiz^^izmm x 

S3* 

fit— lift 
[s] 

HAS^i]3A) 0. 8 

H*fe£'l 3 B ) 0.8 
*]MS0IJ 3 C ) 0.8 

mm 3D) 0.8 

<Xo> 3 oo^Sg^iJii. t'fflJ: o iz LT*Hli:J:SSft 



is-r*si*0«t*i«to f 2K§ : »i*n> i5it*i-n 1 u^sn 

T^-S 0 5 9 nmCO^ipS^iJB^-r*. 
CO 1 0 7] D) M2 A) tefctt-S.fcTfcflSfi 

U i;XS^tc01J 2 AKfett«J:3l= % StftWB# 
W*«0. 8»?ftofci| 1 o©tli5;WUl7tL/:„ 

nn^. 1 0 8 nmott&Qamim-tz. 
co 1 0 8] tmm 2 

10 KMiotzify^ mm 2 frt.HSfetf'J 2 izzdMLtz* o (3, 1 
2 wm©ff* «rW-r4JB*SH»L^. 9 6t 

T-6 0&KI3 3mW/cra ! (UV-A) fIg©J:o 
tlKLfc. cnii, lle]©Sft£, *tt^ft^*Ji/ 

Wt.tlfc^flil±2 9nmf** t 

co 1 0 9] mm 2 fc«t vvcMm 2 of- * i±. % 2 

mizt tibz>ftx\,i& : Bfti*/MF-"-t±. Sfttb^ 
(UV-AfflWc) xBft^W«^t>*lJHfl-r^ 0 

20 c 0 1 1 0 1 m 2 m. 

1 . BftfcUtf* ^«*s 

Hftjn^n^- [nm] 
[mJ/c m2] 

1 . 9 8 0 2 9 

4 9.5 32 

3 9.6 48 
3 3 5 9 

2 6.4 108 

30* u rai;xefiki=«3A) 1- 91;:. fs*>Bsiaja< 

9 6lCT'7^-Z?feo/cPi 1 rxommZfiLT. ftftL 
fc. 8 6 nm<DW&1£&nW-tZ>. 
CO 1 13] D) hoi -oom*. «3A) ££tf*J: 
■)CISL. Hi;XS&(::ft3A) U:istf£<fc ? fc, # 

*>B#ng# 9 6 °c -e 1 5 #t-& ^> fcut 1 l 

T> BftLfc. 1 1 5 nmOWijEB^JBa-r*. 
CO 1 1 4] Hife^J 3 A) - 3D) t.rft-r&f-^fcJ: 

t/^Fdftftss 43 x*m htiz mmmt . m 3 **> «t t>* @ 

40 ffi3Mti§j!l0^--5>. 
CO 1 1 5] 







[m i n ] 


[nm] 


1 


3 6 


4 


6 0 


7 


8 6 


1 5 


1 1 5 



50 



feZm'>lzi l &±Llzm%iirZ>zttfr*Z&fr$:7rs1r 0 

co i i 6] mmm a 



(10) 



ftWF 3 2 7 2 6 6 8 



19 

2 Kb a &m * , mm z \ztrn. Ltz±o izmm. 

L> 9 6°CT-0. 8tmmytL, 4^9 6°C 

x-m&m u mmz 9 6 r ? 1 0 ®m 3 3 mw/ c m 2 

Ii4 6 8 nmffci,„ Z o LT&JI Lfctt^Rt^ig 
©^M4iSt± 60nm-e&9. 9 6 °C "eii^JcD=t o t-Sife 
Lfc|^Ctt«^*£3M*4J: 0fc2 5 n mfcl}^,, 

[oii7] mmm 5 

2 ^t>&&H£, Wfem 2 A I^IHtt L tz J: o icilK 
U 9 6 Q C X-mm Lfct7 0 °C KrSSP Ltz 0 Z Oigg 
©sift*: 3 3mW/c m 2 T' 0 . 6 &ffl£jfc L 
tz. ^\i*m%, MWZ 5t/#T- 1 0 Ort^Pfi&U £ 
<7>SJgT*2 OtjPbTOLIIL/c. 1 0 01CT% ^-<7>B7t 
( 1 0§\ 3 3mW/cm 2 ) t>miMLtz, 
[0 118] Zo LzymLtztmcoRMWlzZlL 
T. 5 5 0 nmCDtpifcmmmL^ Km^mn^^mt 
m\ 6 0nmT-fc5. *%Wlz J: -S^fiii J; 9®Jj£ Ltz 



20 



-To ^nmft.m&tt&p]mftmM<Dtt{i. 1 o : 1 <t o 

0 0: 1 9 bmfX'$>& 0 
[0 1 19] HfifeffH 6 

mnifrbtt^m*. m.%w\ 2 a tciett Ltz±oizm$k 

L , 9 6 °C T-MBt Lfc?|4 5 °C tz^ip L /c„ Sfl-©U7t 
(3 3mW/cm 2 , 3W) 4 5°CT*1 5 ft(Dm 

timm^'n-otz* ?,\zm%. tm*ms°c/ft-e 1 o o 
ym*-®mzmyt\^tz o 3mw/cm 2 . 6 o# 

t±6 3 0 nmT"fe^> 0 ftiftlUft 1 1 5 nmf*J. 
[0 12 0] m.1&0U, 5ioJ;t;6©T-*-^(±^4^lc 

x^<?h;u± N El 5 iC/T^nT^.£> 0 
[0121] 



fw^WUMli. El 3 J:tf0 4 izB 
H4St 

1 

0 



'J 4 



0 



HSfef |J 6 



7 
3# 
4 5°C 



4# 
9 6t 
2 0# 
1 0 Ot 
5# 

1 o or 



6 °C 

or 



2 o»HSfe^jC±. ^©«fcTi:LT*5l^i;«J:*^ 
[0 12 2] Hfifcffl 7 



30 



4fcK2*&tt«J|& % 9 6lC-e^J2 A KfEftL K 
SSHU 3|#&£8 5"Cfc<fiiPLfc 0 gUH 3 0 xz mf 
&r>tz. m—Ujftlt^ 8 5TCT-3 3mW/cm 2 ?0. 
8»ofc. 3I£«#, 3Uf'J'!»?IS:l 0 0TC 

i o or? i 2 o^»^t»^ra^ % s§-fi 

1 0 0°CT3 3mW/cm 2 (UV-A) ~C 6 0# 
7 5 0 nmi;S*. 

[0123] -mmm 8 40 

WH 3 t> . 9 5 r T?« 2 A KSEtt L J; 9 l-B 
L/c mmii2 OumX'&^tz. K*4£8 5°CU?^iPL 
3 'J -y ?S3r 0 • 8#H 3 3 mW/c m 2 

(UV-A) T'Sl^cL. 9 5°C KSngfcU 5I§^#^(7) 

stf 1 2 o»ias»teaLfc. m—mmt. 9 srr-6 

0 3 3 mW/ c m 2 fir^c. 
[0 12 4] mbtlZKM^mt. 3 6 0 nm*^ 7 0 
0 nmCK. 
[0 12 5] Hfl 9 

1 D) lzmm.Ltz± *-9x*®IB]-e*56^ 50 



4 6 8 n m 



5 5 0 n m 



6 3 0 nm 



6 0 nm 



1 6 0 nm 



1 1 5 n m 



2. fflfet 
1 Of} 
9 6°C 
1 Ofp 

7 or 

6 0«> 

i o or 

lz£Z7 4 ^ASrSSiSLfc. *«Sl± 4 4 3 nraf$ 
9, RttWiSwgti 8 3nm7*^fc. ^7 
Zfc£1£MLtz. a UXf 'J -y 9 V 4 yoj) 

0 wmW^teStci-rSR^L. ?'Jt77*-tl : 

1 O&WtelZm^Ltz. ^J+77A-tlT, 

b ^ v<-X»-fi£5)±i (Stando 
Herberts it) %{&m Ltz. =j >y * —m£V>> 

m©Sl7 -< ;L-A|p{cM^ 8 0 1 T* 1 B#P B 1$aSI L 

fco fSt>n4ipaEtt, Sft*«ii*p-r4tfffe©y*r^-rn 

[glScolsm^SiHfl] 

[a 1 1 m.y&m 2 fc<k t>*jt^j 2 iz ± -i»ji©^<i7 , fc7 i £ss 

4> r-«R|4fc J; * ilil/^ffl^EI 

[El 2] mmUA) , 3 B) . 3 C) J; t>* 3 D ) 
«t ^H©a^/^«te$SEI 

[0 3] ll*«5U«I:4H©*fc«klteP3{i7t7t8ft>t'-e 

[0 4 1 mmm 5 to; ^,s©*fc- «t t/^RtiT'cTtss^T- 

©R«4/^ftfflJt0 

[0 5 ] mtfcm 4 , 5 is «fc t>* 6 ct ■SBco&RliT'fcTtSS 
cfT-62il/^ftffi*10 

[0 6] nifeW7^«t*B«>, 03 i-ffijs-r-sasa/s 



(11) 



21 



m$ 3 2 7 2 6 6 8 



22 



[0 1] 



[0 2] 




600 



[03] 




°do 450 SCO 5§> WO 650 700 750 

2ft & [nm] 
[EI 5] 




700 750 



aa » [nm] 



— 01 4 

— 01 5 

— « 6 




IK ' 450 ' 500 SSO 

ft ft [nm] 



[0 4] 





600 050 700 750 



s s [nm] 
[0 6] 




400 450 500 550 BOO 650 



750 800 850 



ift ft [nm] 



[0 7] 




300 350 400 450 500 550 600 650 700 750 800 850 
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